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Abstract: This is the data management plan for the research project OceanNETs. It compiles 
OceanNETs research data output and describes the data handling during and after the projects 
duration with the aim to make OceanNETs research data FAIR – sustainably available for the 
scientific community. This data management plan is a living document; it will be continously de-
veloped in close cooperation with the consortium members throughout the project duration.  






































OceanNETs uses data compilation and analyses, modelling, laboratory and mesocosm exper-
iments, participatory approaches, and case studies to investigate different emerging ocean-
based negative emission technologies (NETs). Within the projects three core themes a variety 
of data types will be generated in different data formats and accessibility levels (see table 1 for 
further detail) to achieve the specific objectives of OceanNETs: 
• Determine the most effective ocean-based NETs with low environmental and ecologi-
cal risks (e.g., to biodiversity, ecosystem services) and high co-benefits. 
• Identify for different ocean-based NETs the degree of (and factors affecting) social and 
political acceptance, affordability, and societal impacts and risks (e.g., to food security, 
human safety). 
• Comparatively assess ocean NETs - by combining new multi-disciplinary data, stake-
holder knowledge, and case study assessments - and provide this information to socie-
ty and policymakers to increase their capacity to enable and design optimal medium-to-
long-term sustainable mitigation pathways. 
 
The concept of OceanNETs has been shaped by prior and ongoing NET-relevant activities 
and OceanNETs will link with these projects and initiatives to join a broader community, 
extend relevant methodologies, and utilize data that have been, and are being, acquired. 
Examples of relevant projects include the German Priority Program on Climate Engineering 
(SPP 1689), the GESAMP working group on marine geoengineering, the UK’s Greenhouse 
Gas Removal Programme, EU projects COMFORT, EuTRACE, and ERA-NET REEF-
FUTURES, the CMIP6 Carbon Dioxide Removal Model Intercomparison Project (CDRMIP), 
the ERC Ocean artUp project, the Norwegian Research Council IMPOSE project, and the 
Greenhouse Gas Removal Instruments & Policies Project (GRIP). In particular, the data from 
these projects will provide a knowledge base, upon which OceanNETs can build. For example, 
modelling output from both COMFORT and CDRMIP will be analyzed within OceanNETs 
using newly developed social constraints that allows for a more in-depth interpretation of the 
results.	
	
Within OceanNETs core theme 1 the econcomic (WP1), political and legal (WP2) and social 
(public acceptance; WP3) constraints and options that determine the feasibility of ocean-based 
NETs will be identified, analyzed and possibly quantified. Moreover, the implementation on 
society will be assessed. 
Data will be generated from online surveys, workshop evaluation surveys, expert inter-
views and dialogue workshops. 
 
Within OceanNETs core theme 2 the physical, biogeochemical, and environmental constraints 
will be assessed that partially determine the feasibility of ocean-based NETs (WP 4) with an 
emphasis on better understanding ocean alkalinization (WP 5). The environmental and ecolog-
ical impacts of NET deployments will also be assessed. 
Data will be generated from in-situ observations and model simulations (earth system 
and biogeochemical). 
 
Within OceanNETs core theme 3 the transdiciplinary research will be facilitated by combining 
existing stakeholder knowledge (WP7) with the new results, including comprehensive case 
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studies of deployment (WP 6), to fill multi-disciplinary knowledge gaps. 
This new research data and information management is coordinated by a professional 
data management team (WP 8) and will be synthesized and disseminated to decision 













pdf	 tbd*	 Open	Access	 D1.1,	1.2,	1.5,	1.6	
WP1		 IfW	 Database	+	report	 tbd	 tbd	 Open	Access	 D1.8	
WP1		 FMI	 Reports	 pdf	 tbd	 Open	Access	 D1.3,	1.4	
WP1	 UiO	 Report	 pdf	 tbd	 Open	Access	 D1.7	










pdf	 5GB	 Open	Access	 D2.6	
WP2	 UHAM	 Reports	 pdf	 tbd	 Open	Access	 D2.7,	2.8	




















NetCDF	 4TB	 Open	Access	 D4.7,	4.8	
WP4		 NTNU	 Report		 pdf	 <1GB	 Open	Access	 D4.9	
WP4	 GEOMAR	 Earth	system	model	
output	+	report		
NetCDF	 20TB	 Open	Access	 D4.3	













NetCDF	 9TB	 Open	Access	 D4.5	
WP4	 NORCE	 Model	output		 NetCDF	 6TB	 Open	Access	after	
paper	publication	
D4.2	
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ASCII	 <10GB	 Open	Access	 D5.1	








WP5	 GEOMAR	 Model	output	 NetCDF	 tbd	 Open	Access	 D5.8	
WP5	 GEOMAR	 Reports	 pdf	 tbd	 Open	Access	 D5.3,	5.6,	5.7,	5.8		
WP6	 HWU	 Reports	 pdf	 3GB	 Open	Access	 D6.2,	6.4,	6.6	
WP6	 UOXF	 Reports	 pdf	 tbd	 Open	Access	 D6.1,	6.3,	6.5	
WP7	 UOXF	 Reports	 pdf	 tbd	 Open	Access	 D7.1,	7.2,	7.7,	7.8	
WP7	 GEOMAR	 Reports	 pdf	 tbd	 Open	Access	 D7.3,	7.4,	7.5,	
7.6,	7.9,	7.11,	
7.12	




Data that will not contain protected, confidential, secure, or personal data (where human data 
cannot be sufficiently de-identified)	will be published in subject-specific data repositories like 
PANGAEA (Data Publisher for Earth & Environmental Science) or via https://data.geomar.de 
where DOIs or globally unique persistent identifier (PID) will be assigned at the time of 
publication. Versioning will be applied where new versions of the data will be generated. In 
data repositories published data will be cross-referenced to the associated paper publication 
within the journals. For data that contain sensitive information like secure or personal data 
there will be an explanation of the data protection concern with a description about data 
sharing and, where applicable, all necessary information required to apply for access to the 
data and the conditions under which access will be granted. 
Further, the deliverables of the project will be discoverable with persistent identifiers via the 
institutional repository of GEOMAR, OceanRep (http://oceanrep.geomar.de/) and the projects 
website (https://www.oceannets.eu/). In OceanRep, Digital Object Identifiers (DOIs) will be 
given to reports and the final indicator dataset. Reports and data will have names including the 
title, author's name and the publication date. Search keywords will be provided by the authors. 
The repository offers a versioning system. The metadata system used is Dublin Core and will 
be harvested by OpenAIRE (Open Access Infrastructure for Research in Europe). OceanRep 
is linked to GEOMAR’s Ocean Science Information System (OSIS) a central information and 
research data sharing utility for marine research projects at GEOMAR, which will be used in 
the OceanNETs project. OSIS ensures linkage between authors, their data and publications. It 
is publicly accessible and can be utilized by all project participants. OSIS allows structured 
geo-referenced data upload (include versioning options) in the context of the project’s field 
campaigns, experiments or numerical modelling. The metadata (Dublin Core) will be made 
publicly accessible immediately. The direct publication of the metadata promotes 
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communication with scientist outside the project and institutes without endangering the safety 
of the scientific data. Contact information for access to large volume data files will be provided. 
OSIS is embedded into OceanNETs internal website 
(https://portal.geomar.de/group/oceannets/), where additionally collaboration tools like wiki, 
blog, and document exchange are used by OceanNETs working groups. These data sharing 
modalities will achieve a stable research support environment for all project partners. 
2.2 Making	data	openly	accessible	
The model output generated in OceanNETs as well as observational data that will not contain 
protected, confidential, secure, or personal data (where human data cannot be sufficiently de-
identified) will be published in subject-specific data repositories like PANGAEA 
(https://www.pangaea.de). Data from disciplines that do not fit to a specific repository will be 
made openly accessible via the GEOMAR’s website https://data.geomar.de, where data is 
uniquely identifiable via handle assignment (PID) and will be accessible per download and 
data-centric services where applicable (e.g. gridded data via OPeNDAP, WMS, WCS). 
Alternatively, publication via the repository ZENODO (https://zenodo.org/) is possible. All those 
repositories comply with the FAIR principles. 
Original data generated via interviews, workshops and surveys that will contain sensitive 
information will be not openly accessible (for further details see Annex in this DMP: Data 
management concept for Task 2.2). However, the deliverables generated from those studies 
will be openly accessible as reports. Deliverables, such as reports, will be openly accessible 
via the institutional repository of GEOMAR, OceanRep (http://oceanrep.geomar.de/) and the 
projects website (https://www.oceannets.eu/) and cross-referenced to data repositories and 
the EU portal. 
2.3 Making	data	interoperable		
The PIs are responsible for reformatting data for final publication to internationally accepted 
open data formats that comply with the interoperability requirements of the FAIR principles, the 
community conventions and the long-term archive requirements. For general datasets the 
ASCII file format and for gridded datasets the NetCDF format are preferred. 
The metadata standards used within OceanNETs will follow different conventions based upon 
existent community-specific practices, for example vocabulary conventions like Climate and 
Forecast (CF) in climate sciences, GBIF for biological data, BODC/NERC standardized 
vocabularies for oceanographic data. Examples of standardized metadata schemes are ISO 
19115, Dublin Core, Attribute Convention for Data Discovery (ACDD) or Darwin Core to allow 
comparability. If subject-specific standard vocabularies do not exist for some disciplines within 
OceanNETs, metadata and terms from earlier studies will be adopted and uniformity will be 
maintained within the project.  
2.4 Increase	data	re-use	(through	clarifying	licenses)	
Open accessible data generated in OceanNETs will be licensed under the Creative Commons 
Attribution license CC-BY 4.0 where possible to allow reuse of data by citing the reference 
after publication. As data and reports will be made accessible via world data centers and insti-
tutional repositories, the data will remain re-usable beyond the project’s duration and existence 
of the OceanNETs websites. The PIs are responsible to use best practices and protocols of 
the subject specific community when generating data, including indications on quality control 
added to the metadata. That will guarantee data reusability after publication.  




Data management (12 person-months) is allocated to work package 8 and met by the GE-
OMAR in-house data management team in close cooperation with the OceanNETs coordina-
tion team, using the existing data management services and infrastructure (internal and exter-
nal Website, OSIS, Handle-System, OceanRep etc.) for data exchange, storage and publica-
tion as well as for metadata visibility. 
4 Data	security	
Locally stored data may be at risk for data recovery depending on routines in operation under 
institutional policies. Partners are expected to adopt a suitable tested backup strategy that 
allows for full recovery of the data in case of a catastrophic event in which the responsible 
person or location of the data storage is compromised. The responsibility for data security and 
long-term storage lies with the institutions. Data that will be made openly accessible in world 
data centres like PANGAEA will be safely stored and curated with certifications like the 
CoreTrustSeal certification (https://www.coretrustseal.org). 
5 Ethical	aspects	
Original data collected via interviews, workshops and surveys, which contain sensitive 
information like secure or personal data, will be anonymised (survey) or pseudonymised 
(interviews, workshops) and stored in secured folders of the institutions server for 10 years 
and will be deleted afterwards. No data will be shared with third parties or published except in 
the form of anonymised and pseudonymised research data and results. This includes data 
sharing with other work packages and tasks of the OceanNETs project or with further 
OceanNETs consortium partners. Detailed ethical considerations can be found in previous 
ethics deliverables (e.g. D 10.1.) and in the Annex of this DMP. 
6 Other	issues	
Data policies relevant for partners 
Alfred-Wegener-Institute research data policy: 
https://epic.awi.de/id/eprint/52229/ 
 
Australian Code for the Responsible Conduct of Research, 2018 relevant to Commonwealth 
Scientific and Industrial Research Organisation (CSIRO): https://www.nhmrc.gov.au/about-
us/publications/australian-code-responsible-conduct-research-2018#download 
 
Finnish Meteorological Institute research data policy: 
https://en.ilmatieteenlaitos.fi/researchdatapolicy 
 
Helmholtz Open Science policy relevant to GEOMAR: 
https://os.helmholtz.de/open-science-in-the-helmholtz-association 
 
Heriot Watt University Research data management policy: 
https://www.hw.ac.uk/documents/research-data-management-policy.pdf 
 
Norwegian University of Science and Technology open data policy: 





University of Leipzig open access policy: 
https://www.ub.uni-leipzig.de/en/open-science/open-access-policy/ 
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